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(57) Abstract: It is intended to provide a method 
of accurately constructing the three-dimensional 
structure of an arbitrary protein. This method 
comprises selecting the normal vibration of a 
referential protein in the displacement direction, 
regarding the three-dimensional structure specified 
by the coordinates with displaced atomic coordinates 
as an induced-fit type referential protein, and thus 
constructing the three-dimensional structure of a 
target protein having an unknown three-dimensional 
structure. Thus, the three-dimensional structure of the 
target protein involving the normal mode of vibration 
(i.e., induced-fit) can be accurately constructed. This 
method makes it possible to accurately construct 
the structure of a protein more closely similar to the 
true structure, in particular, in the vicinity of a bond 
to a ligand. Therefore, this method is highly useful 
in, for example, designing molecules in the fields of 
medicine, agriculture, pharmacy, etc. 
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modeling method consisting of database searches and simulated annealing' 7 
Journal of Molecular Graphics and Modeling 18, 258-272, 2000 M!2t££*L 
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U pos = K p ^-^j- 1 x,. - (i^x,.) 



(1 4) 
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(1 5) 



w^ttu j#g<£>#if^v^R<£> if noit^fig^^ 

x-^-^tf^n^- (LSH) i^m^^g^i© l2AJ^ft©^P«j£^©Sj5r 
Wfe|tte:J;oTifc£LTV<»S (3B3g|#fltO „ LSH fc«Bi3iSJ:<ft#SilW5 
(SCRs : Structural Conserved Regions) (£^E-f 5^£©^T<Di:fc;^i: © 

IU f*TIB^ (16) © £ *3 0 T?*> 5 . 
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' 3.8 
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(1 6) 



i^?UliO. OKDi.j < 3.2A) t O.OOKDi.j > 3.2A) tWtfeZfrGA** y 

^fcr ©T-— y ^©sP&tt^T© Cai^tov^ ioo m^othg: $ tts. 



16 



WO 02/057954 



PCT/JP02/00286 
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Unon-bond W^Hf^OffiE^ © BMfcT, TIB^ (20) © <b $3 t> "C fc 5 . 

-2 



^non-bond ~ ^non J] 



v i >j J 



7 J 



(20) 



Knon 0. 25 £ U # b ^-7 fit 8 A t -t%„ 

u ss w: cys mmtf&j&rz ^ k^om^t% TiBit (21) © £ t> -e& 
=£k£0> Ca -5.4) 2 + JC5(2)f» -3.8) 2 } (2 l} 

i 

tU ttW^^B^BB-t-s H*re, T1B5£ (22) <d t 5 t* $> 5 „ 

= ^ZtT 1 X , - fax, 



(22) 



t?<W 1 X 1 >f±TlB^:(23)©J:5lc^fe*b*« 

(2 3) 



^(22)©<w i x i >fi, BW^^^«*5«t^fl|[^>^K©re©«3Soa4a 

iu 5 0. 3 T-fc^ 0 . 
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u tor te3zm<nte ctin co % <o~eb r> > TiB5£ (24) <o t # v -e& 5 0 

U tor = *X/<* "^) 2 + (^ "^) 2 -4 f (2 4) 

i f 

r. r. T* <t> t ° £ </> j° 14 Ramachandr an ^ y TU:"?©* 55V ^ Ctt^l © * , *5 «fc X? 
(I>i birZ> a IztnoftZ 0 t UT cis-Pro glg©:^©^-* (radian) ti"5 0 K t 

y^iico©^? y tv— tera-t-5fc©-c<fc»K TiB*(25)ot*35-e*>s. 




(2 5) 



U hydr f4*^-n^^^^N^K4 : 'T^#$^fc^©7Km^'a-(CM-r-5 <b©T% 
Tf25£(26) © t *S 19 5£#> b^So 

U hydr = -^/gafr 2 ~ 2-9) (2g) 

'J 

n^6 0 r©r~— y ^yvmmx'^mt C0©j^©s»as#j$©tesfc*t 

MLT 200(H]fT^So iBJE^taSi-S^7^— ^f±50 t>L< f±25^fe*&*«9 

— m#^o.5fg^LT^)t o.oi tcjfes*-c?jR>ts mm t-tz>o 

< fit JifE©;*r2fc£ 6 HIfTV\ */h© § ^Jiim#C«:^o^©m^JM^?rft3l«? i: 
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a z y 2: 1-43 nMm^gggig aftgj k 

1-43(1)) * r^oMKfl^Kj C* 5/7^1-43(2)) |c^«-6*t«. 
2 Z y 2! 1- 43 (1) : «M?^afegH|il48«l^ i 

*J"<***fe^©*D*LA*#S. i©3Br«fe©ffi»r±, "The role of played 
by environmental residues in side-chain torsional angles within homologous 
families of proteins: A new method of side chain modeling." Ogata K and 
Umeyama H, Prot. Struct. Funct. Genet. 1998, 31, 255-369 tefBf£$;h/CV^5 0 

(om*mMt±mm\^it3EMmtttti,xm*>ti,z 9 Mid 

PheaS-ex^x^^^^HTV^d l£X<Dmgm*%W:< i 4: 
tf s T#5 0 5£(17)£/Bv^c^a. 5, KT=— y ^^OftSSftOigiBW:, 

EfegC i C ^ ^MT^^tT^nT, JgC^SSbfi 1. o A^rt i^5J;5(: tfc 0 i CD 

±mt o^©T=-y ^^©©piffi 200 mfTfrtLS. * lt, m^*^ 

fi 25 ^b^^- b LT-lUfcte: 0. 5 feiz. tt^f 0. 01 i£fj;Z>l£ 

tvjn$ < j; 5 t^-t-^o ^(17)©* o v^*ttamK*bi*jmKimztLfc 
mmmtt^xfrfrtis. ^<d t $wmm*<Dmmti&m<ke>mu&m cx& 

^^1-43 (2) : ^toftfldfltoaMp 

MomtiB^L^^KlSjltKC^^O^ iTfr5„ £L*bf±±t3Ufc Ogata 
K and Umeyama H, Prot. Struct. Funct. Genet. 1998, 31, 255-369 \Zffl7jk£fL 

x\,^z>w$zmm&-b<?xnfrti, tt&m^zzttex. ^om^mxiEm^^ 
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5Ifc$*u MMit 0.001 ^^$^S;(i7)coi^iS:u noo . bond ^v\ ±x<D3=m 

Ote CtvS ^-i20± 15° <D$m HiiR* 5 * XB K> 3g £ *l5„ 
1-44 : 

tT % «E^©B6«J^^^S©^R*jg^ (no induced fit) MirffWig 
^ (induced fit) MoScftfllitSr^^i-S^ffi^Srmsrt^-e^So 

v K«^*:©fi:#«3t#MS^fe, BP t>Ri*** (induced fit) Sr^fcrtt^fl^i: 

*i\ * ^ y ^ ii-io ^sswc, BW^^^jto^y ^^^tLfcjic^jBgai 

(homology modeling)^ <£ 9 ^filrt"<5o 
*=ry~? 11-20 T% #£>*Lfc g ft* ^^KcDir^^MbT y K 

b^Ky^^L7ty^^K^S<5# MCSS ifefc^Sfcfctt^^-*^-- fHI 

5o UT»b*t5BW^^^K-y^H«^©&fls«3t«:, gtfj*^ 
^"^ St^SNBS^ (induce fit) N -r&fefeJMftfttiigfr (^fS £> SrgWc£ 

m&&xi> *> , mmm^mmnm^ft^mmzm^z - 1 5„ 
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@W^y/^I©^r!)y^ ft0 3o©7ryy II-ll : #flS^^^IC 

©fcjjMaioftiHk 11-12 : MMittmRvmm&mmtif* 11-13 : bw*>v^ 
Ro*ry ^y\z.&ftbfiz> 9 z(Dx<ryz?i^ fttfia 1-10-1-44 traaifcfffeH 

■^(induced fit) &^Astcg&J? ^"?^«©SCflE*fBS*S»^T# 5 Q 
II-2Q : g#7^ >vgg g^<p y ff^K(D Ky^>^ 

5{£BK: K^^'^S,, ^©^Ts'T'fl, PDB 7T^07r-f^Atfl^iT*# 
Sr|i|g©y^ h?^7> Mx.fc£ BIOCESCNEC *±Mk Cerius2 (Accelrys &M) x 
SYBYL (TRIPOS *±§£) % HyperChem (Hypercube %h$£) ^ Srffl V ^TfTft 5 . — M fit 

k -y v- ^x-mTFtf^mtefj * wr ±-e y K^mte N mm it 

vzf 11-20 T'#btvfc^ >vn»^ J(_ y K^^at^-X/HCOV^T, 
g >-/<?M<D 1 o^)#5ti: y # > ©«at©Sffe«j^^/^-fPJ|[ «r s 

-O^Ty^ 11-30 {4, ^Jx.fi Multiple Copy Simultaneous Search (MCSS) jfe 

»c J: 9 frtefc,, y # v Ktc J: 19 mk<D&&ttm&*W&to&¥=*ju*—tt 
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MCSS jfett, J7 if ^ K5r/B^Tg£#* y^fi: V YJStfj(DtLftm 

5s£5HIfci~<5 ; Nfe<i: U"C A. Miranker and M. Karplus (Proteins, 1991, 11, 

29-34) tzxvmmztix^Zo Lttt, m*<DV #^vt?^<>*?M<Dm. 
-biBos^w^^^/^^— tni[©^fef± N wtRss tt-r^^g ftmsHDj? 

ife-Cffx.tfav>aS. 3S9J#fcaSM38Lfc apricot ^ n ^ A (Yoneda, S. , and 
Umeyama, H. , J Chera Phys 1992; 97: 6730-6736) &3fc& Lfc apricot -MCSS 7° a 
^A£ffiv^tf)riW£bv\ aB»6«j^>">^/uB8JJci: LT(i AMBER $ 4 ~7(D 
^^Vv-r^K^C (S. J. Weiner, P. A. Kollraan, D. A. Case, U. Chandra Singh, 
C. Ghio, G. Alagona, S. Prof eta, Jr., P. Weiner, J. Am. Chera. Soc. , 1984, 
106, 765-784) s^y p**—? k L~Cf± parm89a Rev A Sr^V^OtfSjlr^ bV\ 

T- is fr* > m ^.WmBS: (27) 5 fcl Harmonic M^Hk £ b ^<fc *) N 

23 



WO 02/057954 PCT/JP02/00286 



Uxyz - ^^xyz - X Q ) 2 (2 7) 

Uxyz ft g * Kfcfc 5Ca F^iffi^tBt 3#!3fCtf>*X V> * 

IS(^££©&S*&3f€$*5a><©>*7*— Kxyz h LT 
10. Okcal/mol/A 2 SrlBV^c^ — Wtf*>50T? % &.<Dl&$rglbX&&®<Dlim& 

v\ 

35K UT, S6«J^>-^^SC^bT^^ (induced fit) ffiOiCfrflKi*^* 

^(ommmte (induced fit) ufc v k- * y/^iM*©4fti 

XT 111-10 T% * ^^fCi: y K©^K©#f (^S!|) SrfT^o 
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7^^^111-20 T'tt^^iyy 111-10 T-#b*Lfc* l"<fKk V #V K©2£-£#t3t 
fl^BtO^Oflaj^^JffiSISr^i^So -t U^r iy ^" 111-30 T-li^-r y ^ 111-20 T? 

*x y Zf HI-10 : ^ Zss<* W<D VjTy RM£-ggfe<D4#^ 
*>/^fCi: y K©3g-g^fMfc©#^« % *©3o(D7fy^ III-ll : $ 

>'<?mmm& tiny #>\?mm^v>fefrHk&tito<om£* m-12 : * 
tt*. ft^-mti^m fc:.fc5<ft*mb£** 

5d % 111-13 : ffi^Hb«&* (M;ttf#«£^#£#) ©*tt*»fe, ^V/^K-O 

* ^/-^ Mffis y # >- KJSffl, *^(:{S«»A t> ii** rtlfBJSIffl^ 
/ ^"E fBg©J3 «9 7W i&^it^ SriEg UT t> «tv\, r. r -c% y Ktf* 
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fcft*4k-&mb LTfi, 0¥*.ff, i/^n-<^^^ s v#<7)^ 

* ? 10 ^ X' msas <Dm& 30% .kukdt ^ y mmmz «t 9 ^ $ & 

IttcftMVmm (-<VifV) laJdr^l.sA ^^t3i^6J: 5^^^«tK^T-^^ 

111-12 : ^ >-^^gjo £t>y gfcte y ffv K<D7k^^-e(D^^T- 

fc© m^^^^^^tf^Tfc-5^^^tf^T^^«jt^ftji^ U 
mtfs te^Hb-S* i UtlNi^l (-o*f?>0 bfc4§^«\ 300° 

K. 10~20ps Sl£0>$^»;fj^#&?Tfctf&V\ i^i^ ^V^9t^J9 

feftTfc&mvmwj&s 'fenxT-y? in-13 ©^sfe"«!Wfi-« i <b jdjt 5 s * ^ 
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U/t apricot T'b ^7 A£:/i§VN5<Dtf$#£ LV\ fflftW^vs/^/uBB* 
«fc LTtt AMBER ^^>^7 i > / v / -lr/^P^:SrffiV^^5co^0^ Ll/\, t*>5A/flH^ 

*7 2 2: hi-13 : ^^frg^oasibfr b<p y ff^ Vj^tm^MM 
±&*Ty7 111-12 T***ofc^>-^^®jlffi*3«J:t)«/*7t«y^f^K^ia 

fi % K«IAS«V * 7 * * — ft: LTV n < 0 ^©i:f^7^^- 

tti»W^©9Bfe< 0 K7^V^£;ftfc*7VW3:;*7 7 7° 11-20 T*l2iEU7cy7 
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X g 2 2! IH-20 : * >Zl£J£2^ 2 # ^ H 2 ± ^ 

±ia^x y ^ i ii-i3 -e#bHfd£^^t;^s #j;tfc£3«f»S (^-e^) 

HI-30 : g W- U #V Kfe^flaP lctic«Kgf<Ptit% 

Jzia^^ y^ in-20 -e#e>tbfc^ v tf^ v^ft^wnw^mM 

^?ib^J^W-»<0^fe»±. 4#f£Pg££frl/?\ 0Ux.fi, MM 200° K, 10^b20ps 
fc apricot T\ feBfcftSJfc AMBER 7Mr/fll^tf>tf*£f * bV\ 
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^ N ^©J&^&te ; CD-ROM, MO, CD-R, CD-RW ^(Dtfrf 4 * * , 

^iJx.^T^-fe/uy ^(Accelrys)^^©^^^ 0 ^ — 9 • A Insight 
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dock t^it7uy7j*&mkjLrm%>&t>T£xm^zz.k^ xv®M,\m 

ttitSli»? i© K^y^f^ 11-20 tCfB 

ft bfc NEC *fcj&© BIOCES ^©y7b &=-T&m^Xfr 5Z.k&X*%Z 0 

3^flf5iMtI^&^$tLTV^ &c7>f3; N M^ter—f^—x^ Mz.t£ CCDC 
(Cambridge Crystallographic Data Centre: http://www.ccdc.cam.ac.uk/) 
PDB (Protein Data Bank: http://www.rcsb.org/pdb/) !R#i"<5 r. i 

Ht-tt, «tt*i"^«<0ifc^££/Ji^T. 2000-178209 

ua>Lfease> % ^&ft^©vvr*b-c*t>ft< > 
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±m&W(Dnmmm<D 1-10-1-40 -mas Lft^m^^x^<om 
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ft&mm* 7* ;u commit, nec thst?-**^*-^ y (n g: 

Express5800/120Rc-2 N CPU: Pentiumlll 933MH Z x 2, OS: R ed Hat Linux 6. 2J, 

:1024Mbytes) £/BVNTfTofc 0 »Lfci5 2 7Kl/t!Jyi/t/^ 
T ^ / ^Ifi^Ufi, PIR ; http://www-nbrf. georgetown. edu/pir/O ID:QRHUB2 <£ 9 

T PSI-BLAST (Position-Specific Iterated BLAST) ^=fc<5T^-f^>-h Srfro ± 0 
■Z<Dm. ^7/n77^/Kt GCRDb; http://www. gcrdb. uthscsa. edu/<D<£ 
iB^892^^VVc 0 0 27K^y yUt/^©75 y^ia^SBQ ID No. 1 

#B8i"« * K©&fc*fc tUX, PDB(http://ww. rcsb. org/pdb/) © 

ID : 1F88 (nK7"^)OB «Ofltifi*& V \ - <o B §^*f LT <D T 9 4 * ^ Y *# 
fc„ lF88(n }*Zf^»(DBm.<DWm* SEQ ID No. 2 fc % T^^y hiM&Jg 8 
Hfc**. lF88(n K^^)©tS«^i|>fcttA«VB«J:5ft*ISHfn-o 

mm \c ZKXmtfh 3^?f±* < . Mia^ 7^ v -7 1-40 T*f£$ Lfc 
^rrV V? • ^n^AFAMS Sr/g^T lF88#5S©*7*y ^&frV\ 

PDB 7y^ /vis J; FAMS ^f33iS*a*fc^«WfMiiis^v^ie>, 
WfE-Xir I-10-I-20 © t*$ 5 >#bttfcM^MtI©^^ M&RStz: 

£©B& ^ 0 7^-^tt AMBER (^parm89a Rev ASrlV^, ^ft^fBSf^O^ 
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«E^©**tK:i/2t*^t>oSrffifflU-IIW«:ra«tt#® (1/rA) £L 
?C„ ftilfctt, Fletcher-Reeves 0*^<fe)ga^^ffiVNfc 0 &t>tLlt%)MI%*mSk 

LfcSji-fbO^Hi, Sumikawa, H. , Suzuki, E. -I. , Fukuhara, K. -I. , 
Nakajima, Y. , Kamiya, K. , and Umeyaraa H. 1998. Dynamics structure of 
granulocyte colony-stimulating factor proteins studied by normal mode 
analysis: Two domain-type motions in low frequency modes. Chem Pharra Bull 
46: 1069-1077 ItC^ZffiZ tlX^Z>J?m%m^tio *fc. 2 K^jMtimi- £ 
lMW)M$rfe<DUM$. Noguti, T. , and Go, N. 1983. Dynamics of native globular 
proteins in terms of dihedral angles. J Phys Soc Jpn 52 : 3283-3288 *5^1^ 
Noguti, T. , and Go, N. 1983. A method of rapid calculation of a second 
derivative matrix of conformational energy for large molecules. J Phys Soc 
Jpn 52: 3685-3690 iZ^M£foX\,^ZJy&;&m^fc 0 

ffTlE^X y7 1-30 (O t *3 0 N 300° KiU 30cm" 1 ^TO^lfll^ 

1"3 C a m?<D«P PDBID:iF88 (n K/^y) <D A gib B M<V¥-%3<£> 

?n<Dmi L mMiz.toz-Tmti$:?f\,\ wmm& (induced f it) mm=m*^'<?w 

1 O^H^Tflt • @^"^<^ f/t^fe 4 0<£>^^j1<B- (induced fit) ^ 

s< ? w<z>&ftffi&-t v h £> 5 o m^tc 30cm- 1 £it<^ H^rffioffikw: 1 is mx 

fcO, #fenfcWI*5i^ (inducedfit) Mo^fig* W^K<»te 472^T*fc6 0 
0>J «h LT, f& 9 EaKJH&S^m 4. 47cm" 1 <D W (=26.4){g Ufc*$ b i: &g Lfci&g 

sfria^x^^ 1-40 <Dt*39 % ^mmm-fr (no induced f it) m&mfi"*?n 
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(induced fit) m&M? ^'^P'M.iLWm^t V hfrb FAMS 

^"bfco I V/^f©Mli:#,Bg^ 1 M 1 ©II 
472i@K7>fNim-a- (inducedfit) M g#J* ^^fiSEftWJti:^©^' 
&^b#e>tt5 HB^^ffSE&S* (no induced fit) 

&#fc 0 0iJ<hLT, ^10i}^ ±|BT?#bHfc^^jg^ (no induced fit) 

m&m*^'**mt>bmm£tiit$mm&& (no induced fit) nw^y/^ 

^flc»5ti5:te@W^H^r-<^ h;^±2Xf (±2X26. 4MlFLfcff*fiIl^ 
(induced fit) 38*18* K*^at^b*H$ttfcBI#3l^ (induced fit) 

&%4=-mm&&<D 0 -Trypsin( h V t h V • 4 ^ t tf * — (BPTI) © 

fTofc 0 irt^MJ/^g^y/^f (IW^W^H), BPTI tfSy 

^vNfc h y z/v y©7 ^ y g£B3flj«r seq id no. 3 h y /^y • if* 

— (BPTI) <DT 5: y $®a?U£ SEQ ID No. 4 izi^-r. ft*5, h v ^>y©7 5 y ^# 

^ h y ^v-y -^y (3^e h y ^> ^©ittw*:) <dt 5: y BfcBB^Bt-s-ciB 
x6-t-^<^T% m^-rm^o. r^y^#-s§- i6~245 f-e© 223 mmfctzz,, 

T 5: y ^#-5§- 35. 36. 68, 128. 131, 188. 205. 206, 207, 208 KXtgibK 184, 

188. 22UcM1g(l84A. 188A. 221AT?3^)*Sfc<5. 

He Val Gly Gly Tyr Thr Cys Gly Ala Asn Thr Val Pro Tyr Gin Val 

16 20 25 30 

Ser Leu Asn Ser Gly Tyr His Phe Cys Gly Gly Ser Leu He Asn Ser 
34 37 40 45 
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Gin 


Trp 


Val 


Val Ser 


Ala 


Ala 


His 


Cys Tyr 


Lys 


Ser Gly 


He Gin Val 


50 








55 








60 




65 


Arg 


Leu 


Gly 


Glu Asp 


Asn 


He 


Asn 


Val Val 


Glu 


Gly Asn 


Glu Gin Phe 




67 


69 


70 








75 






80 


He 


Ser 


Ala 


Ser Lys 


Ser 


He 


Val 


His Pro 


Ser 


Tyr Asn 


Ser Asn Thr 






85 








90 






95 




Leu 


Asn 


Asn 


Asp He 


Met 


Leu 


He 


Lys Leu 


Lys 


Ser Ala 


Ala Ser Leu 




100 








105 








110 




Asn 


Ser 


Arg 


Val Ala 


Ser 


He 


Ser 


Leu Pro 


Thr 


Ser Cys 


Ala Ser Ala 


115 








120 








125 


127 


130 132 


Gly 


Thr 


Gin 


Cys Leu 


He 


Ser 


Gly 


Trp Gly 


Asn 


Thr Lys 


Ser Ser Gly 






135 








140 






145 




Thr 


Ser 


Tyr 


Pro Asp 


Val 


Leu 


Lys 


Cys Leu 


Lys 


Ala Pro 


He Leu Ser 




150 








155 








160 




Asp 


Ser 


Ser 


Cys Lys 


Ser 


Ala 


Tyr 


Pro Gly 


Gin 


He Thr 


Ser Asn Met 


165 








170 








175 




180 


Phe 


Cys 


Ala 


Gly Tyr 


Leu 


Glu 


Gly 


Gly Lys 


Asp 


Ser Cys 


Gin Gly Asp 






183 


184A184 


185 




187 


188A188 




190 




Ser 


Gly 


Gly 


Pro Val 


Val 


Cys 


Ser 


Gly Lys 


Leu 


Gin Gly 


He Val Ser 


195 








200 






204 


209 


210 




Trp 


Gly 


Ser 


Gly Cys 


Ala 


Gin 


Lys 


Asn Lys 


Pro 


Gly Val 


Tyr Thr Lys 


215 




217 


219 220 


221A221 






225 




230 


Val 


Cys 


Asn 


Tyr Val 


Ser Trp 


He 


Lys Gin 


Thr 


He Ala 


Sse Asn 








235 








240 






245 



nbuxTy? ii-io-n-30 -vwmvit&mzfevx&tDZEim-e b V Zf-»- 
bpti fe&frco&timm^^zmm u &&<&mm&<D&n&*<Dxi&m&m 

^.m-w-? w«*sr- y #v ^&te<o^wm&^>\><ommt, del #m^~ 

y-jrjUalsMsL—f (fflgL: Dimension XPS B866 N CPU: Pentinum III 864MHz N OS: 
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RedHat Linux 6. 2J N ^^E-y : 512Mbytes) SrfflV^ffofc,, h V BPTI ¥- 

i©XM H W©MI, ftfeWChy^^-BPTI Protein 
Data Bank (PDB) ; http://www.rcsb. org/pdb/J: t> N 1TLD( h JJ 

#k 4PTKBPTD, 2PTcav^>^-BFim^m^mvxm^tc 0 

hV^»>k BPTI ©fi:ftfl£«^tt % h y ^ v-BPTI «##:<0*$*fr*ft L 
+t^X. 5 fc: 1TLD £ 4PTI ©ll«3RSr2PTC©ffi»*jc*/hzjR7 jr bfc J: $ 

Lfc 0 h y ^» t BPTI ©fiftMftjyxr p JR^H^k*^^* 

bpti «**v^»«aMWf*m\ *«^ite«^«wK^ h/^^ 

»C»LT\ BPTI <£>£#ffiigr£ Ky^tT apricot-MCSS ^n^AiCii 

mcss ||-*trffv\ h y ^v-bpti ltc q mcss ff-jf 

*Afl«aW>*aft%flV\ gfcvc lfatl^yrti"* 300° K, lOps <D# 
^ifc^ff-Jt^j; h y ^v^-BPTI ttMottttffifraflmfefrofc. 
*4^T»^*^Afls«Bfc8S^ * < JWtwfc v n J: 5 « (27) ^ Ltc c a JjfC^ 

fcfch*-* Kxyz = 10. 0kcal/mol/A 2 ttT lOps &(D&fc 

mcss M-JMfce h y ^^-bpti *4fr*<z> h y :/s^©s#*3ft** 1 i i° 

^VVlgttgMtT?*^ h y zfi/^W<D His57, Aspl02, Glyl93-Aspl94-Serl95 

mcss ttmto b y ^ v-bpti m&te<D®MtLt&m*m 1 2 bhc % mcss «■ 

Jl^© h y ^^-BPTI *^<0£*«&*Jg 1 3 Bfc, »©Xig« 
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fiHZ^tzZ, bV Zfi/^mX'i* His57 N Aspl02 N ;*-#V7'=;*-i'Jfc— MGlyl93- 
Aspl94-Serl95) £r s BPTI ftijT*fi Lysl5 fctt&&# W LT^bfc 0 BfeT'^£ 

ft-cvsaw* h y ^>v-bpti m-^tt© x lftfe*«w©sc#«3ts Kfe-e^s 

2 no t »a<b * ftfcig* (H 1 3 m) t?*> s 0 

h y :/^>"<^ttgflf£T-&6 His57 N Aspl02 N ^v'T^^-zWi, MCSS 

HDte^fK, ffi!i^Sr-^*T«t<— ttTV^So BPTI <D Lysl5 £fCt>, ^OA;l^ 
=/^SSR^^-df-VT=^-^*— ^OGlyl93 t Serl95 KNHSi 2^(^tK^ 

jg-^-e^dtt-C V n £ fc £\MCSS <DftWWl&-C cfc < — % LTV > 3 0 — ^"BPTI <Z) Lysl5 
M$k<Djj&H$. MCSS fUMfrtt MJ ^^(O^^E^y McAoTV^V^ MCSS 

tm-Cfiflc»5t Sr»«^*T 5 r. t «fc 9 $/ h K> h y TV 

^-BPTI H^ttW Xjg§US£&fi?#rK: J; < — WcfZ X o tefcS. 

tt, gift* w^«ogm$lttHr- Y^tsmfro^^tLmtm* 

v>$ffl*Lfflm& MCSS %b&K X *) V 3 >~T53Mfe^ S k-tz> 9 1/ 

&ML3 h v b 2 • 4 sis g»-*ftgftojfefrato<p«frfe 

BfrlB^T 1 iii-io~iii-3o -eim ufc^fe^o-c^o^w-e h y ^s/v 

*5J:tJ« BPTI ©j^-g^teSr^ft-eft^ U ft fcSBte&lStefle© X ^li«ff 
£ HstfctfcS* bfc„ * K- y K^fr X ft&Afl&rd'gE 

ft -Cfc 5 ^WHj&lfc 515 <£> j3 -Trypsin (h ]) Zffls) t b Vfisls -fyt bf*~ 

BPTI *5y ^f^ KT?S>5;&S. BPTI fc^W^f * ^^KflBTWT** 

< , y K^o^-a^fWtt©«P3£t>fTofc 0 ffiv>fc h y ^e^as h y ^» • 

^ t tf ^ - (BPTI) T 5; / giB^Jtts -tft^ft SEQ ID No. 3 *5 <fcl>' SEQ ID No. 4 
hy^v-^-BPTI &<£ft:©:ft#*ff3iJte:gStt\ Protein Data Bank (PDB) I 
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http : //www. rcsb. org/pdb/ «£ t> 2PTC £#7c 0 2PTC © h V 7° v^-BPTI X 

^^^KftfeVtey^KOlif^^O^WfcHu DEL tta^-y^a^ 
tf a-^ Dimension XPS B866, CPU: Pentinura III 864MHz. OS: RedHat Linux 

6. 2J X . ^IJ: 512Mbytes) £^7c 0 

h y ^s^* bpti (D^Lwmmmm^^fiwwmw^ uM*\z*mm* 

«T»^***:©^»fflfc7K««Sr*>feU*: 0 f y B PTI ©^T'MSAS 

^<temLfc 0 -t©«Ki^if^n±ai i.sa^k:^^:^^©^-^ 

H«*bfc.-«X^^«tr h y BPTI ©3t#«3tMtIfi^^b^ia 
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V^T lfs Srl^^y^ii-S 300° K % 10 P s (Dfr+Witl^mz.Z.Z^Iiisfr 

^(ommm^th <s 0 m<D&{mm&±% < mtiK 

W5l^7§yi«0 CaM^^(27)}Cj:5 Uxyz=10. Okcal/mol/ A 2 ©*&J 

^^e>«^^^/u=¥-ff^© ( ^T Lfcnws-e, h y bpti t hie 
«ffl#y^^rt©*4^*?H*U^tt^7*tf« 10ps^© hy^yi^yf 

^^by/yy/^m: bpti »v^7t-<y-^f >'©^^ov^Tr«^ 6 Air 

?x*-imf&*:ti^tvft'orz 0 h y bpti mmttti^nmfrti 

11 fi"T?*>ofc 0 h y bpti JWHo^i^^^©^^ y 

bpti <t ^ t> ^0 1 5 m i: jg 1 e ®\£<zth?ti7jk-r e 

^s— #±t y-t? y^ ^ ^ ^ — x-3b 5 0 
0 1 4 ®~Jj| 1 6 m J: 9 N h y i; bpti mm<D-m*:g from,? 7* 
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I'V'V^frXffilgMcMlk&'&Z Multiple Copy Simultaneous Search (MCSS) ?fe 
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is y j; xi&m * nv&mmm m^m^ ^x g >v<* m.<ott.mm. 
^mm-r^m^^x, y^^itwrn^.k^m.^mm^^^ 

2. &m?>-'<?m<Dm^mM<Dm±i)k mmnmffi%fmz£Y)?tfrtiz>zk& 

3. &ftmm<DW*m&, (VT^/m^vcam+fc^^x&mf^^tnvALfc 
mm^m^m% u g &omm^m^Ht-r z> c am^mm^m^ u 

ca <Dmi L m.MK^m<DttL<Dm?-&mQ u-c g ftmmzm'Mt 

4. i~3 ©vvf^a»Ki»ft©2rifcfc J: 

(ii) nib? 1"<?%<D l oo#5££ y K£ ©^©M^H^+a^-W- 

(iii) gift^ ^^KWtt^^^^tL^OTK^^v^/v^^/u^— ^ffifc 

cxw.^-m.m^wi^ u 

(v) g#>* w?^Momfc^a:fls^l5tfcS<5< y #v K©£ft$l*i&?fca?>5 

5. mmtoft*^*/^— ft-g^^x, aft? ^'<*K<D%im cam^-mmn 

&m &*ZfZs a > Harmonic MWt k 3&\ & -5 V Mi g ff ©3fe0 
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SEQUENCE LISTING 

<110> Uraeyama, Hideaki 

<110> Mitsubishi Chemical Corporation 

<120> A method for determination of a three-dimensional structure containing 

induced fit and the use thereof 

<130> P-39949 

<150> JP 2001-011783 

<151> 2001-01-19 

<160> 4 



<210> 1 
<211> 413 
<212> PRT 

<213> Homo sapiens 

<220> 

<223> 

<400> 1 

Met Gly Gin Pro Gly Asn Gly Ser Ala Phe Leu Leu Ala Pro Asn Arg 

1 5 10 15 

Ser His Ala Pro Asp His Asp Val Thr Gin Gin Arg Asp Glu Val Trp 

20 25 30 

Val Val Gly Met Gly He Val Met Ser Leu He Val Leu Ala He Val 

35 40 45 

Phe Gly Asn Val Leu Val He Thr Ala He Ala Lys Phe Glu Arg Leu 

50 55 60 

Gin Thr Val Thr Asn Tyr Phe He Thr Ser Leu Ala Cys Ala Asp Leu 
65 70 75 80 

Val Met Gly Leu Ala Val Val Pro Phe Gly Ala Ala His He Leu Met 
85 90 95 
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Lys Met Trp Thr Phe Gly Asn Phe Trp Cys Glu Phe Trp Thr Ser He 

100 105 110 

Asp Val Leu Cys Val Thr Ala Ser He Glu Thr Leu Cys Val He Ala 

115 120 125 

Val Asp Arg Tyr Phe Ala He Thr Ser Pro Phe Lys Tyr Gin Ser Leu 

130 135 140 

Leu Thr Lys Asn Lys Ala Arg Val He He Leu Met Val Trp He Val 
145 150 155 160 

Ser Gly Leu Thr Ser Phe Leu Pro He Gin Met His Trp Tyr Arg Ala 

165 170 175 

Thr His Gin Glu Ala He Asn Cys Tyr Ala Asn Glu Thr Cys Cys Asp 

180 185 190 

Phe Phe Thr Asn Gin Ala Tyr Ala He Ala Ser Ser He Val Ser Phe 

195 200 205 

Tyr Val Pro Leu Val He Met Val Phe Val Tyr Ser Arg Val Phe Gin 

210 215 220 

Glu Ala Lys Arg Gin Leu Gin Lys He Asp Lys Ser Glu Gly Arg Phe 
225 230 235 240 

His Val Gin Asn Leu Ser Gin Val Glu Gin Asp Gly Arg Thr Gly His 

245 250 255 

Gly Leu Arg Arg Ser Ser Lys Phe Cys Leu Lys Glu His Lys Ala Leu 

260 265 270 

Lys Thr Leu Gly He He Met Gly Thr Phe Thr Leu Cys Trp Leu Pro 

275 280 285 

Phe Phe He Val Asn He Val His Val He Gin Asp Asn Leu He Arg 

290 295 300 

Lys Glu Val Tyr He Leu Leu Asn Trp He Gly Tyr Val Asn Ser Gly 
305 310 315 320 

Phe Asn Pro Leu He Tyr Cys Arg Ser Pro Asp Phe Arg He Ala Phe 
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325 330 335 

Gin Glu Leu Leu Cys Leu Arg Arg Ser Ser Leu Lys Ala Tyr Gly Asn 

340 345 350 

Gly Tyr Ser Ser Asn Gly Asn Thr Gly Glu Gin Ser Gly Tyr His Val 

355 360 365 

Glu Gin Glu Lys Glu Asn Lys Leu Leu Cys Glu Asp Leu Pro Gly Thr 

370 375 380 

Glu Asp Phe Val Gly His Gin Gly Thr Val Pro Ser Asp Asn He Asp 
385 390 395 400 

Ser Gin Gly Arg Asn Cys Ser Thr Asn Asp Ser Leu Leu 
405 410 



<210> 2 

<211> 348 

<212> PRT 

<213> Bos taurus 

<220> 

<223> 



<400> 2 

Met Asn Gly Thr Glu Gly Pro Asn Phe Tyr Val Pro Phe Ser Asn Lys 

1 5 10 15 

Thr Gly Val Val Arg Ser Pro Phe Glu Ala Pro Gin Tyr Tyr Leu Ala 

20 25 30 

Glu Pro Trp Gin Phe Ser Met Leu Ala Ala Tyr Met Phe Leu Leu He 

35 40 45 

Met Leu Gly Phe Pro He Asn Phe Leu Thr Leu Tyr Val Thr Val Gin 

50 55 60 

His Lys Lys Leu Arg Thr Pro Leu Asn Tyr He Leu Leu Asn Leu Ala 
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65 70 75 80 

Val Ala Asp Leu Phe Met Val Phe Gly Gly Phe Thr Thr Thr Leu Tyr 

85 90 95 

Thr Ser Leu His Gly Tyr Phe Val Phe Gly Pro Thr Gly Cys Asn Leu 

100 105 110 

Glu Gly Phe Phe Ala Thr Leu Gly Gly Glu lie Ala Leu Trp Ser Leu 

115 120 125 

Val Val Leu Ala He Glu Arg Tyr Val Val Val Cys Lys Pro Met Ser 

130 135 140 

Asn Phe Arg Phe Gly Glu Asn His Ala He Met Gly Val Ala Phe Thr 
145 150 155 160 

Trp Val Met Ala Leu Ala Cys Ala Ala Pro Pro Leu Val Gly Trp Ser 

165 170 175 

Arg Tyr He Pro Glu Gly Met Gin Cys Ser Cys Gly He Asp Tyr Tyr 

180 185 190 

Thr Pro His Glu Glu Thr Asn Asn Glu Ser Phe Val He Tyr Met Phe 

195 200 205 

Val Val His Phe He He Pro Leu He Val He Phe Phe Cys Tyr Gly 

210 215 220 

Gin Leu Val Phe Thr Val Lys Glu Ala Ala Ala Gin Gin Gin Glu Ser 
,225 230 235 240 

Ala Thr Thr Gin Lys Ala Glu Lys Glu Val Thr Arg Met Val He He 

245 250 255 

Met Val He Ala Phe Leu He Cys Trp Leu Pro Tyr Ala Gly Val Ala 

260 265 270 

Phe Tyr He Phe Thr His Gin Gly Ser Asp Phe Gly Pro He Phe Met 

275 280 285 

Thr He Pro Ala Phe Phe Ala Lys Thr Ser Ala Val Tyr Asn Pro Val 
290 295 300 
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Cys Met Val Thr Thr 
320 

Glu Ala Ser Thr Thr 
335 

Ala 



<210> 3 

<211> 223 

<212> PRT 

<213> Bos taurus 

<220> 

<223> 



He Tyr He Met Met Asn Lys Gin Phe Arg Asn 
305 310 315 

Leu Cys Cys Gly Lys Asn Pro Leu Gly Asp Asp 

325 330 
Val Ser Lys Thr Glu Thr Ser Gin Val Ala Pro 
340 345 



<400> 3 

lie Val Gly Gly Tyr Thr Cys Gly Ala Asn Thr Val Pro Tyr Gin Val 

1 5 10 15 

Ser Leu Asn Ser Gly Tyr His Phe Cys Gly Gly Ser Leu He Asn Ser 

20 25 30 

Gin Trp Val Val Ser Ala Ala His Cys Tyr Lys Ser Gly He Gin Val 

35 40 45 

Arg Leu Gly Glu Asp Asn He Asn Val Val Glu Gly Asn Glu Gin Phe 

50 55 60 

He Ser Ala Ser Lys Ser He Val His Pro Ser Tyr Asn Ser Asn Thr 
65 70 75 80 

Leu Asn Asn Asp He Met Leu He Lys Leu Lys Ser Ala Ala Ser Leu 

85 90 95 

Asn Ser Arg Val Ala Ser He Ser Leu Pro Thr Ser Cys Ala Ser Ala 
100 105 HO 
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Gly Thr Gin Cys Leu lie Ser Gly Trp Gly Asn Thr Lys Ser Ser Gly 

115 120 125 

Thr Ser Tyr Pro Asp Val Leu Lys Cys Leu Lys Ala Pro lie Leu Ser 

130 135 140 

Asp Ser Ser Cys Lys Ser Ala Tyr Pro Gly Gin He Thr Ser Asn Met 
145 150 155 160 

Phe Cys Ala Gly Tyr Leu Glu Gly Gly Lys Asp Ser Cys Gin Gly Asp 

165 170 175 

Ser Gly Gly Pro Val Val Cys Ser Gly Lys Leu Gin Gly lie Val. Ser 

180 185 190 

Trp Gly Ser Gly Cys Ala Gin Lys Asn Lys Pro Gly Val Tyr Thr Lys 

195 200 205 

Val Cys Asn Tyr Val Ser Trp He Lys Gin Thr He Ala Ser Asn 
210 215 220 



<210> 4 

<211> 58 

<212> PRT 

<213> Bos taurus 

<220> 

<223> 



<400> 4 

Arg Pro Asp Phe Cys Lie Glu Pro Pro Tyr Thr Gly Pro Cys Lys Ala 

15 10 15 

Arg He He Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

20 25 30 

Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
35 40 45 
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Glu Asp Cys Met Arg Thr Cys Gly Gly Ala 
50 55 
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